Functional analysis of domains in the Byr2 kinase.
The activation of mitogen-activated protein (MAP) kinase cascades by the Ras GTPase is an evolutionarily conserved signal transduction mechanism. To better understand the interaction between Ras and its target kinase, we study the yeast Schizosaccharomyces pombe where the Ras1 GTPase activates the Byr2 kinase. The Byr2 kinase contains an N-terminal regulatory region and a C-terminal kinase region. The regulatory region can be divided into a sterile-alpha motif (SAM) that binds Ste4, a Ras1-binding domain (RBD) that binds activated Ras1, and a catalytic binding domain (CBD) that interacts with the Byr2 kinase domain. To analyze the importance of functional domains of the Byr2 kinase, a biological assay was used that exploited the ability of Byr2 to partially bypass the need for Ras1 in sporulation. Analysis of mutants using this assay showed that SAM and RBD were very important for Ras1-stimulated sporulation. Three activating mutations were identified within the N-terminal lobe of the Byr2 kinase domain that partially bypassed the need for Ras1 for sporulation. These activating mutations may identify a region of the Byr2 kinase domain that interacts with the CBD since mutations in the CBD which disrupt binding to the kinase domain also increase Byr2 function.